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(54) MULTIFUNCTIONAL SYSTEM FOR RECOVERING HIGH VISCOSITY OIL FLOWING ONTO AND 
ADHERED TO SHORE

(57) Proposed is a multifunctional system for recov-
ering high viscosity oil flowing onto and adhered to a
shore. An oil collection assembly configured to collect oil
is detachably coupled to the front of an amphibious ve-
hicle (11). A recovered oil treatment assembly (800) is
mounted on a top portion of the amphibious vehicle (11)
and configured to selectively receive the oil collected
from the oil collection assembly and separate water from

the received oil. A transfer assembly (700) configured to
transfer the oil collected from the oil collection assembly
to the recovered oil treatment assembly (800) is connect-
ed to the oil collection assembly. A transfer pump assem-
bly (750) is connected to the transfer assembly (700) and
configured to transfer the oil to the recovered oil treatment
assembly (800) or to the outside.
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Description

CROSS REFERENCE TO RELATED APPLICATION

[0001] The present application claims priority to Kore-
an Patent Application No. 10-2020-0102557, filed August
14, 2020, the entire contents of which is incorporated
herein for all purposes by this reference.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present disclosure relates to a multifunc-
tional system for recovering high viscosity oil flowing onto
and adhered to a shore. More specifically, the present
disclosure relates to a multifunctional system for recov-
ering high viscosity oil flowing onto and adhered to a
shore, the system being configured to be selectively com-
bined with various equipment capable of recovering or
removing high viscosity oil, which is flowing onto or ad-
hered to a beach, a shore, or a wide range of shorelines
adjacent to a coastal area, within a short period of time.

Description of the Related Art

[0003] Generally, due to an oil spill accident occurring
on the sea, a marine ecosystem as well as a natural ec-
osystem such as a beach, a shore, or a coastal area
adjacent to a spill accident spot are damaged.
[0004] Spilled oil forms an oil film on the sea to pollute
the sea, floats on the sea for a long period of time, and
pollutes the entire shore by being pushed to the shore in
a weathered state by an influence of wind or tides. In
particular, at low tide, the oil remains on a sandy beach
or a gravel field, thereby causing serious environmental
and ecosystem damage to a wide range of the shore.
Therefore, in order to prevent additional environmental
pollution, it is important to recover the oil, which is spilled
on the sea, becomes to have high viscosity, and enters
onto the shore, or to quickly remove the oil adhered to
the shore.
[0005] Currently, various methods, such as methods
using a control ship and an oil fence and methods using
an adsorbent or a landing net, are used for marine control
of oil spilled on the sea.
[0006] However, the above methods of spilled oil con-
trol are mainly used on the sea, wherein, in a shallow
neritic zone (less than 1 m in depth) or an area near the
shore, the possibility that a secondary accident (over-
turning of the control ship and the like) occurs is high, so
the work for removing spilled oil control is very difficult
and dangerous to perform.
[0007] In addition, in case of a large-scale oil spill ac-
cident, it is inevitable that a large amount of spilled oil
flows onto the shore and is adhered to the shore because
it is difficult to respond early to the accident due to re-
stricting factors such as bad weather and the like.

[0008] On the other hand, in an event of an oil spill
accident on the sea, the oil floating on the sea may be
prevented from being spread or may be partially recov-
ered by using a marine control ship, absorbent, a landing
net, or the like. However, in spite of a marine pollution
control work of the oil spilled on the sea, around 70% of
the spilled oil still flows onto a shore and is left unprotect-
ed in a defenseless state. Accordingly, such damage is
emerging as a very big issue.
[0009] However, conventionally, equipment or tools,
which are capable of removing a large amount of oil flow-
ing onto the shore or oil flowing onto the shore and ad-
hered to sand or gravel or of removing and recovering
the oil by separating only the oil from the seawater con-
taining the oil, have not been provided. Therefore, a re-
covery rate was very low because most of the oil was
removed by primitive control methods such as scooping
up by labor, rocky cleaning work using oil absorbents, or
the like. Furthermore, as workers step on the oil or the
removal work elapses for a long period of time, the oil
adhered to the shore penetrates more into the ground,
thereby increasing environmental pollution. Accordingly,
it takes a long period of time to remove the oil and restore
the environment. As a result, the marine pollution control
work of the spilled oil is costly. In addition, such work
even adversely affects the health of working people such
as local residents and volunteers who participate in a
coastal pollution control work.
[0010] Accordingly, there is a need for a device or a
method that is capable of saving time and money and at
the same time is capable of quickly removing not only
the oil flowing onto the shore but also the oil adhered to
the shore due to an oil spill accident.
[0011] The foregoing is intended merely to aid in the
understanding of the background of the present disclo-
sure, and is not intended to mean that the present dis-
closure falls within the purview of the related art that is
already known to those skilled in the art.

Documents of Related Art

(Patent Document)

[0012] Korean Patent No. 10-1732896 (April 27, 2017)

SUMMARY OF THE INVENTION

[0013] Accordingly, the present disclosure has been
made keeping in mind the above problems occurring in
the related art, and the present disclosure is to provide
a multifunctional system for recovering high viscosity oil
flowing onto and adhered to a shore, the system being
configured to promptly recover and remove oil with var-
ious equipment and methods according to oil character-
istics and working environment while freely moving
around shoreline surroundings or land.
[0014] In addition, another objective of the present dis-
closure is to provide a multifunctional system for recov-
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ering high viscosity oil flowing onto and adhered to a
shore, the system being configured to allow oil recovered
at a site to be directly transferred to an external oil storage
tank or to be separated into oil and water to store the oil.
[0015] In order to achieve the above objectives, there
may be provided a multifunctional system for recovering
high viscosity oil flowing onto and adhered to a shore,
according to an embodiment of the present disclosure,
the system including: an oil collection assembly detach-
ably coupled to the front of the amphibious vehicle and
configured to collect oil; a recovered oil treatment assem-
bly mounted on a top portion of the amphibious vehicle
and configured to selectively receive the oil collected
from the oil collection assembly and separate water from
the received oil; a transfer assembly connected to the oil
collection assembly and configured to transfer the oil col-
lected from the oil collection assembly to the recovered
oil treatment assembly; and a transfer pump assembly
connected to the transfer assembly and configured to
transfer the oil to the recovered oil treatment assembly
or to the outside.
[0016] The system may further include a pair of con-
nection arms provided in directions parallel to each other
in the front of the amphibious vehicle, each of the arms
having one side hinge-coupled to the front side of the
amphibious vehicle and an opposite side connected to
the oil collection assembly, wherein the opposite side of
each of the arms may be selectively coupled to the oil
collection assembly.
[0017] The oil collection assembly may include: a de-
sorbing member rotatably provided in a horizontal direc-
tion with the ground, configured to desorb oil adhered on
the surface of sand or gravel on the shore, and protrud-
ingly provided with coupling protrusions at opposite ends
thereof; and a rotation skimmer comprising a first cover
plate rotatably connected to each of the coupling protru-
sions on opposite sides of the desorbing member, and
configured to shield a portion above the desorbing mem-
ber.
[0018] The desorbing member may include: a rotation
roller rotatably provided in a horizontal direction with the
ground; and a brush provided in a spiral shape along a
longitudinal direction on an outer surface of the rotation
roller.
[0019] The desorbing member may include a rotation
drum rotatably provided in a horizontal direction with the
ground, wherein the rotation drum may have a lipophilic
surface.
[0020] The oil collection assembly may further include
a scraper skimmer configured to collect the oil in a direc-
tion to the transfer assembly by being movably provided
in a direction in which an opposite end of one side thereof
may be moved away from or closer to an opposite end
of an opposite side thereof with the one end of the one
side thereof and the one end of the opposite side thereof
as references, respectively.
[0021] The scraper skimmer may include: a second
cover plate having one side coupled to the transfer as-

sembly and formed with an opening open toward a front;
a pair of supports each having one end connected to a
corresponding one of opposite sides of the opening;
sweeping arms each having one end hinge-coupled to
an opposite end of the corresponding support, and an
opposite end being stretchably formed toward a front of
the amphibious vehicle, thereby collecting the oil; a sea-
water supply pipe installed inside each of the sweeping
arms along a longitudinal direction of same and config-
ured to receive water supplied from the recovered oil
treatment assembly and transfer the received water to
each of the sweeping arms; and a plurality of spray noz-
zles installed at regular intervals on one surface of each
of the sweeping arms facing each other, connected to
the seawater supply pipe, and configured to spray the
water received from the seawater supply pipe to the out-
side, thereby inducing the oil.
[0022] The oil collection assembly may further include:
a third cover plate having one side coupled to the transfer
assembly and having an inlet portion formed to open to-
ward the front; a pair of caterpillar conveyors each having
one side positioned on a corresponding one of opposite
sides of the inlet portion and an opposite side being ex-
tended in a direction away from one another, thereby
rotating in a direction to the inlet portion; and a blade
skimmer comprising a plurality of blades configured to
collect the oil and foreign substances by being provided
to be spaced apart from each other at predetermined
intervals on an outer surface of the caterpillar conveyor.
[0023] The oil collection assembly may further include:
a vacuum suction skimmer provided with a suction unit
configured to vacuum up the oil floating on a water sur-
face; and a vacuum tank configured to transmit vacuum
suction force to the vacuum suction skimmer by being
connected to the vacuum suction skimmer.
[0024] The transfer assembly may include: a transfer
body formed with a transfer space, having one side open
toward a front and being introduced with the oil and for-
eign substances transferred from the oil collection as-
sembly introduced therein; a guide screw configured to
transfer the oil and the foreign substances inside the
transfer space from one side to an opposite side by being
rotatably installed in the transfer space; a skimmer con-
veyor configured to transfer the oil and the foreign sub-
stances received from the guide screw to the recovered
oil treatment assembly; and a tray located at a lower part
of the transfer body and formed with an accommodation
space being accommodated with the oil and water
dropped from a bottom of a partition plate.
[0025] The recovered oil treatment assembly may in-
clude: a first oil storage tank configured to accommodate
the oil transferred from the transfer assembly or the trans-
fer pump assembly; a second oil storage tank configured
to accommodate the oil and water recovered from the
transfer assembly; an oil-water separator configured to
separate water from the recovered oil by being connected
to the second oil storage tank, discharge the separated
water to the outside, and supply the separated oil to the
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first oil storage tank; and an oil recovery line configured
to transfer the oil separated from the oil-water separator
to the second oil storage tank by connecting the oil-water
separator and the lower portion of the second oil storage
tank.
[0026] The transfer pump assembly may include: a
transfer pump located inside the tray, thereby being con-
figured to pump oil and water accommodated in the ac-
commodation space and to transfer the oil and water to
the recovered oil treatment assembly or to the outside;
a first transfer line having one end connected to the trans-
fer pump and an opposite end selectively connected to
either one of the first oil storage tank and an external
discharge hose transferred from the outside; and a sec-
ond transfer line having one end connected to the transfer
pump and an opposite end connected to the second oil
storage tank.
[0027] The transfer pump assembly may further in-
clude a floating oil transfer line configured to transfer the
oil floating on an upper portion of the second oil storage
tank to the first oil storage tank by connecting upper por-
tions of the first oil storage tank and the second oil storage
tank.
[0028] The system may further include equipment for
collecting waste flowing onto the shore configured to col-
lect waste on the shore and the beach while rotating a
transfer conveyor having a plurality of rakes by being
detachably coupled to the rear of the amphibious vehicle.
[0029] Details of other embodiments are included in
the detailed description and drawings.
[0030] As described above, according to the multifunc-
tional system for recovering high viscosity oil flowing onto
and adhered to a shore according to an embodiment of
the present disclosure, by being mounted on an amphib-
ious vehicle that is capable of moving on a neritic zone
and land, the system can remove and recover low or high
viscosity oil flowing onto a shore and high viscosity oil
adhered to the shore while moving freely on the sea and
land. Therefore, there are effects that it is possible to
remove a large amount of oil in a short period of time and
to reduce time and cost required for an oil pollution control
work, and the work can be done safely.
[0031] In addition, according to the multifunctional sys-
tem for recovering high viscosity oil flowing onto and ad-
hered to a shore according to the embodiment of the
present disclosure, the system can remove and recover
oil using any one of a rotation skimmer, a scraper skim-
mer, a blade skimmer, and a vacuum suction skimmer
constituting an oil collection assembly according to char-
acteristics of the oil flowing onto and adhered to the
shore, the working environment, and the like. Therefore,
there is also an effect that it is possible to efficiently per-
form the oil pollution control work.
[0032] In addition, according to the multifunctional sys-
tem for recovering high viscosity oil flowing onto and ad-
hered to a shore according to the embodiment of the
present disclosure, the system is provided with a recov-
ered oil treatment assembly mounted on the amphibious

vehicle, wherein the recovered oil treatment assembly
accommodates the oil collected from the oil collection
assembly and can separate water from the accommo-
dated oil and then store the separated oil therein. Ac-
cordingly, the system can store the recovered oil in the
recovered oil treatment assembly in an urgent situation,
whereby an emergency response to an oil spill accident
occurring on the sea is possible. In addition, the system
can store a large amount of oil recovered and removed
by the oil collection assembly in a separate loading ve-
hicle directly without passing through the oil storage tank
in the vehicle, so there is also an effect that a large
amount of oil can be processed in a short period of time.
[0033] In addition, according to the multifunctional sys-
tem for recovering high viscosity oil flowing onto and ad-
hered to a shore according to the embodiment of the
present disclosure, the water separated from oil through
an oil-water separator can be supplied to the spray noz-
zles of the scraper skimmer or the spray nozzles of the
blade skimmer. Therefore, the system does not require
installation of a pump and the like to supply seawater and
the like to the scraper skimmer or the blade skimmer, so
there is an effect of reducing not only the number of parts
but also cost and time.
[0034] Effects of the present disclosure are not limited
to the effects mentioned above, and other effects not
mentioned will be clearly understood by those skilled in
the art from the description of the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] The above and other objectives, features and
other advantages of the present disclosure will be more
clearly understood from the following detailed description
when taken in conjunction with the accompanying draw-
ings, in which:

FIG. 1 is a perspective view showing a configuration
of a multifunctional system for recovering high vis-
cosity oil flowing onto and adhered to a shore ac-
cording to an embodiment of the present disclosure;
FIG. 2 is a perspective view showing a partial con-
figuration of a rotation skimmer according to the em-
bodiment of the present disclosure;
FIG. 3 is a perspective view showing a partial con-
figuration of a rotation skimmer according to another
embodiment of the present disclosure;
FIG. 4 is a perspective view showing a configuration
of a scraper assembly according to the embodiment
of the present disclosure;
FIG. 5 is a plan view showing the configuration of
the multifunctional system for recovering high vis-
cosity oil flowing onto and adhered to the shore to
which the configuration of the scraper assembly ac-
cording to an embodiment of the present disclosure
is applied;
FIG. 6 is a plan view showing the configuration of
the multifunctional system for recovering high vis-
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cosity oil flowing onto and adhered to the shore to
which a configuration of a blade skimmer according
to the embodiment of the present disclosure is ap-
plied;
FIG. 7 is a plan view showing the configuration of
the multifunctional system for recovering high vis-
cosity oil flowing onto and adhered to the shore to
which a configuration of a vacuum suction assembly
according to the embodiment of the present disclo-
sure is applied;
FIG. 8 is a plan view showing the configuration of
the multifunctional system for recovering high vis-
cosity oil flowing onto and adhered to the shore to
which a configuration of a transfer assembly accord-
ing to the embodiment of the present disclosure is
applied;
FIG. 9 is a schematic diagram showing a partial con-
figuration of the multifunctional system for recover-
ing high viscosity oil flowing onto and adhered to the
shore according to an embodiment of the present
disclosure;
FIG. 10 is a perspective view showing a partial con-
figuration of the multifunctional system for recover-
ing high viscosity oil flowing onto and adhered to the
shore according to the embodiment of the present
disclosure;
FIG. 11 is a perspective view showing a configuration
of a crane of the multifunctional system for recover-
ing high viscosity oil flowing onto and adhered to the
shore according to the embodiment of the present
disclosure; and
FIG. 12 is a conceptual view showing a configuration
of equipment for collecting waste flowing onto the
shore of the multifunctional system for recovering
high viscosity oil flowing onto and adhered to the
shore according to the embodiment of the present
disclosure.

DETAILED DESCRIPTION OF THE INVENTION

[0036] Hereinbelow, exemplary embodiments of the
present disclosure will be described in detail with refer-
ence to the accompanying drawings to an extent that
those of ordinary skill in the art may easily implement the
present disclosure.
[0037] In describing the embodiments, descriptions of
technical contents that are well known in the technical
field to which the present disclosure pertains and are not
directly related to the present disclosure will be omitted.
This is to more clearly convey the gist of the present
disclosure without causing obfuscation by omitting un-
necessary description.
[0038] For the same reason, some components in the
accompanying drawings are exaggerated, omitted, or
schematically illustrated. In addition, the size of each
component does not fully reflect the actual size. The
same reference numerals are assigned to the same or
corresponding components in each drawing.

[0039] FIG. 1 is a perspective view showing a config-
uration of a multifunctional system for recovering high
viscosity oil flowing onto and adhered to a shore accord-
ing to an embodiment of the present disclosure.
[0040] As shown in FIG. 1, the multifunctional system
10 for recovering high viscosity oil flowing onto and ad-
hered to the shore is mounted on an amphibious vehicle
11. In the present embodiment, the amphibious vehicle
11 is capable of moving on the sea (less than 1 m in
depth in the present embodiment) and on land. In this
case, the amphibious vehicle 11 is moved by the thrust
of a propeller (not shown) when moving on the sea and
is moved by the driving force of a caterpillar track 12
when moving on land.
[0041] The amphibious vehicle 11 is able to move even
in a soft ground, for example, mudflats, a beach, or the
like by the caterpillar track 12. In addition, oil may be
easily removed and recovered using the amphibious ve-
hicle 11 even at a low draft level where the depth of a
draft is about 50 cm.
[0042] An oil collection assembly is disposed in the
front of the amphibious vehicle 11. Here, the oil collection
assembly serves to collect oil. In the present embodi-
ment, the oil collection assembly may be mounted in the
front of the amphibious vehicle 11 by being composed
of any one of a rotation skimmer 200, a scraper skimmer
400, a blade skimmer 500, and a vacuum suction skim-
mer 600. Therefore, the oil may be removed and recov-
ered by selectively using the rotation skimmer 200, the
scraper skimmer 400, the blade skimmer 500, and the
vacuum suction skimmer 600 according to characteris-
tics of the oil flowing onto and adhered to the shore, work-
ing environment, and the like.
[0043] In the present embodiment, as shown in FIG.
1, the oil collection assembly may be provided with the
rotation skimmer 200. Here, the rotation skimmer 200
serves to desorb adhesion oil, tar lumps, and the like
adhered to surfaces of shore sand or gravel and to collect
same.
[0044] The rotation skimmer 200 may be provided with
a desorbing member 210 having a coupling protrusion
211 protruding at each of opposite ends thereof and pro-
vided with a first cover plate 220 to which the coupling
protrusions 211 are each rotatably connected.
[0045] As shown in FIG. 2, the desorbing member 210
may include a rotation roller 213 and a brush 215.
[0046] The rotation roller 213 has a cylindrical shape
having a predetermined length and is rotatably provided
in a horizontal direction with respect to the ground. Op-
posite ends of the rotation roller 213 are each rotatably
connected to the first cover plate 220. In the present em-
bodiment, the coupling protrusions 211 are each protrud-
ingly formed at opposite ends of the rotation roller 213.
[0047] The brush 215 may be provided in a spiral shape
along a longitudinal direction of the rotation roller 213 on
an outer surface of the rotation roller 213. This is to allow
the oil desorbed from the brush 215 to be moved in a
direction to a transfer assembly 700 to be described be-
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low.
[0048] In addition, the brush 215 serves to desorb oil
floating on a water surface or to scrape and desorb ad-
hesion oil, tar lumps, and the like adhered to surfaces of
rocks, or the like. In the present embodiment, the brush
215 may be made of a fiber bundle of a lipophilic material.
This is to ensure that the oil effectively adheres to the
brush 212.
[0049] As shown in FIG. 2, the brush 215 may be com-
posed of a pair of a first brush 215A and a second brush
215B, which are made of materials different from each
other. In the present embodiment, the first brush 215A
may be made of a material harder than the second brush
215B, and the second brush 215B may be made of a
material softer than the first brush 215A. This is to scrape
and desorb adhesion oil, tar lumps, and the like that are
fixed with the first brush 215A, and to sweep and collect
the desorbed materials with the second brush 215B.
[0050] The first brush 215A and the second brush 215B
may be formed by being spaced apart from each other
at a predetermined distance. This is to allow foreign sub-
stances such as marine waste T to be inserted between
the first brush 215A and the second brush 215B, thereby
being collected. At this time, the collected marine waste
T and the like may be desorbed and removed by a par-
tition plate 705 to be described below.
[0051] In addition, in the present embodiment, three
pairs of the first brushes 215A and the second brushes
215B are disposed to be spaced apart from each other
at predetermined intervals. In this case, the first brush
215A and the second brush 215B may extend along the
length direction of the rotation roller 213 in a spiral shape
on the outer surface of the rotation roller 213.
[0052] Atop portion of the rotation roller 213 is shielded
by the first cover plate 220. Here, opposite sides of the
first cover plate 220 are rotatably connected to the op-
posite ends of the rotation roller 213, respectively.
[0053] In the present embodiment, the first cover plate
220 may be provided with a first tag (not shown). In this
case, the first tag may be provided at a position corre-
sponding to a gripper. Information on the rotation skim-
mer 200 is stored in the first tag. In the present embod-
iment, the first tag is RFID but is not necessarily limited
thereto.
[0054] As shown in FIG. 1, the first cover plate 220
may be provided with a guide wheel 221 on each of the
opposite sides thereof. The guide wheels 221 are a part
configured to smoothly move the rotation skimmer 200
in the same direction as the moving direction of the am-
phibious vehicle 11.
[0055] In the present embodiment, although not
shown, the first cover plate 220 may be formed with cou-
pling slits at the opposite sides thereof, whereby the cou-
pling protrusions 211 are inserted into the coupling slits
and coupled thereto. The coupling slit may be detachably
coupled to the first cover plate 220. One side of the cou-
pling slit may be open so that the coupling protrusion 211
may be inserted into or separated from the coupling slit.

[0056] The one side of the first cover plate 220 extends
toward the transfer assembly 700 to be described below
and may be detachably coupled to a transfer body 701
of the transfer assembly 700. In this case, the first cover
plate 220 may be connected to a connection arm 300 to
be described below in a state of being hinge-coupled to
the transfer body 701 by a hinge pin (not shown).
[0057] In the present embodiment, the desorbing
member 210 is composed of the rotation roller 213 and
the brush 215, but is not limited thereto. For example, as
shown in FIG. 3, the desorbing member 210’ may be
composed of a rotation drum 230.
[0058] The rotation drum 230 has a substantially cy-
lindrical shape and is rotatably provided in a horizontal
direction with respect to the ground. Opposite ends of
the rotation drum 230 are rotatably connected to the first
cover plate 220.
[0059] A surface of the rotation drum 230 may be
formed to have lipophilic properties. This is to ensure that
only oil may be adsorbed. To this end, a material obtained
by processing wool fabric, cotton fabric, sawdust, and
the like, which have been surface-treated so as to have
a lipophilic surface, may be used, thereby being attached
to the surface of the rotation drum 230.
[0060] The rotation drum 230 is suitable for removing
particularly high viscosity oil O among oil in various
states, as shown in FIG. 3. In this way, the oil removal
efficiency may be further increased by replacing and us-
ing the rotation roller 213 to which the brush 215 is at-
tached or the rotation drum 230 according to the charac-
teristics of the oil. In addition, in the present embodiment,
since the desorbing members 210 and 210’ are detach-
ably provided on the first cover plate 220, there is an
effect of being reusable by being washed.
[0061] Meanwhile, as shown in FIG. 1, the oil collection
assembly is movably connected to the amphibious vehi-
cle 11 by the connection arms 300.
[0062] As shown in FIG. 1, the connection arms 300
may be provided in directions parallel to each other in
the front of the amphibious vehicle 11. One side of each
of the connection arms 300 is hinge-coupled to the front
of the amphibious vehicle 11, and an opposite side of
same is connected to the oil collection assembly. Accord-
ingly, a position of the oil collection assembly may be
varied according to the operation of the connection arms
300. In the present embodiment, the opposite side of
each of the connection arms 300 is connected to the first
cover plate 220 of the rotation skimmer 200.
[0063] The connection arm 300 may be composed of
a plurality of rods configured to be foldable, and a hy-
draulic cylinder may be provided between each of the
rods so as to move the rods in a direction in which the
rods are moved away from or closer to each other. Ac-
cordingly, the length of the connection arm 300 may be
varied by an operation of the hydraulic cylinder.
[0064] In the present embodiment, the height of the oil
collection assembly may be also adjusted according to
the variable length of the connection arm 300. Accord-
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ingly, when the thickness of the oil film is thick, the length
of the connection arms 300 may be varied so that the oil
collection assembly is moved downward. With the con-
nection arms operated as such, more oil may be collected
by the oil collection assembly.
[0065] In the present embodiment, the oil collection as-
sembly may be selectively and simultaneously connect-
ed to an opposite side of each of the connection arms
300. To this end, the gripper having an approximately
clamp shape may be provided on the opposite side of
each of the connection arms 300. Each of the grippers
serves to pick up a corresponding one of opposite sides
at one part of the outer surface of the oil collection as-
sembly or, in the case of the present embodiment, at one
part of the outer surface of the first cover plate 220 of the
rotation skimmer 200 and to couple each of the opposite
sides to a corresponding one of the connection arms 300.
[0066] In the present embodiment, a detection sensor
(not shown) may be provided at an inner side of the grip-
per. The detection sensor serves to detect which one,
among the skimmers that may be coupled to the gripper,
is being coupled to the gripper. In the present embodi-
ment, the detection sensor detects which one of the first
tag of the rotation skimmer 200, a second tag of the scrap-
er skimmer 400, and a third tag of the blade skimmer 500
is being coupled to the gripper and may deliver the de-
tected value to the controller C to be described below.
[0067] In the present embodiment, the gripper is pro-
vided on the connection arm, thereby being selectively
connected to the oil collection assembly, but is not nec-
essarily limited thereto. For example, the connection arm
may be provided with an electromagnet, and the oil col-
lection assembly may be provided with a magnetic body
so that the connection arm and the oil collection assembly
may even be selectively connected to each other.
[0068] Meanwhile, the oil collection assembly may be
provided with the scraper skimmer 400. The scraper
skimmer 400 serves to collect oil or medium viscosity oil
floating on the sea surface or floating on sandy beach in
a direction to the transfer assembly 700.
[0069] As shown in FIGS. 4 and 5, the scraper skimmer
400 may be provided with a second cover plate 410. One
side of the second cover plate 410 is detachably coupled
to the transfer body 701 of the transfer assembly 700 to
be described below. At this time, one side of the second
cover plate 410 may be hinge-coupled to the transfer
body 701 by a hinge pin (not shown).
[0070] In the present embodiment, the second cover
plate 410 may be provided with the second tag (not
shown). The second tag may be provided at a position
corresponding to the gripper. Information on the scraper
skimmer 400 is stored in the second tag. In the present
embodiment, the second tag is RFID, but is not neces-
sarily limited thereto.
[0071] An opening 411 is formed in the second cover
plate 410. The opening 411 is formed to be open toward
the front of the amphibious vehicle 11. The opening 411
and the transfer space 703 of the transfer assembly 700

communicate with each other.
[0072] At this time, an inclined transfer means (not
shown) in a conveyor-type is provided between the open-
ing 411 and the transfer space 703, so that the oil intro-
duced through the opening 411 may be transferred to
the transfer space 703.
[0073] As shown in FIG. 4, one end of each of a pair
of supports 420 is connected to a corresponding one of
opposite sides of the opening 411. The support 420 is
extendedly formed long toward the front of the amphibi-
ous vehicle 11. Each of the support 420 serves to support
a corresponding one of the sweeping arms 430 to be
described below.
[0074] As shown in FIGS. 4 and 5, one end of each of
the sweeping arms 430 is connected to an opposite end
of a corresponding one of the supports 420. One end of
each of the sweeping arms 430 may be hinge-coupled
to the opposite end of the corresponding one of the sup-
ports 420, and an opposite end of each of the sweeping
arms 430 may be formed to be expandable and contract-
ible toward the front of the amphibious vehicle 11. As in
the arrow direction shown in FIG. 6, each of the sweeping
arms 430 may be rotated in a direction in which the op-
posite end thereof is moved away from or closer to each
other taking the one end thereof as a reference. The
sweeping arms 430 serve to collect oil.
[0075] In the present embodiment, each of the sweep-
ing arms 430 may be formed in a telescopic multistage
rod shape. Accordingly, the opposite end of each of the
sweeping arms 430 may be moved in a direction closer
to or further away from the corresponding one of the sup-
ports 420.
[0076] A stopper 432 may be formed at the opposite
end of each of the sweeping arms 430. Each of the stop-
pers 432 may be protrudingly formed in a direction facing
each other at the opposite end of the corresponding one
of the sweeping arms 430.
[0077] Each of the stoppers 432 may be coupled to the
opposite end of the corresponding one of the sweeping
arms 430 in an angle-adjustable manner. Each of the
stoppers 432 is for preventing oil from escaping in a di-
rection orthogonal to the longitudinal direction of the cor-
responding one of the sweeping arms 430.
[0078] A seawater supply pipe 434 may be installed
inside each of the sweeping arms 430 along the longitu-
dinal direction of the corresponding one of the sweeping
arms 430. The seawater supply pipe 434 serves to re-
ceive water supplied from the recovered oil treatment
assembly 800 and to deliver the received water to each
of the sweeping arms 430.
[0079] As shown in FIG. 4, each of the sweeping arms
320 may be provided with the spray nozzles 440. A plu-
rality of the spray nozzles 440 is installed to be spaced
apart from each other at regular intervals on the corre-
sponding one of the sweeping arms 430. The spray noz-
zles 440 are connected to the seawater supply pipe 434
and serve to spray water received from the recovered oil
treatment assembly 800 to the outside. When configured
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as above, it is possible to induce oil to be collected into
an inner side between the sweeping arms 430 by water
sprayed through the spray nozzles 440.
[0080] That is, an oil recovery rate may be increased
by increasing a density of the oil dispersed on the sea-
water surface by the sweeping arms 430 and the spray
nozzles 440. In particular, the oil is collected in a width
direction by moving the sweeping arms 430, and the oil
is prevented from being moved to a portion out of the
opposite end of each of the sweeping arms 430 by water
sprayed through the spray nozzles 440, whereby the re-
covery rate of oil may be increased. In addition, since the
oil may be collected toward the transfer assembly 700,
oil collection efficiency may be further increased.
[0081] Although not shown, the spray nozzles 440
each may be installed to be angle adjustable. For exam-
ple, each of the spray nozzles 440 may be formed in an
articulated tube shape.
[0082] Each of interlocking members 450 may be pro-
vided between the corresponding one of the sweeping
arms 430 and the second cover plate 410. Each of the
interlocking members 450 has a multistage rod shape
having a telescopic structure and serves to move the
corresponding one of the sweeping arms 430 in a direc-
tion in which the corresponding one of the sweeping arms
430 is closer to or further away from the second cover
plate 410.
[0083] Meanwhile, as shown in FIG. 6, the oil collection
assembly may be provided with a blade skimmer 500.
The blade skimmer 500 may easily collect a large amount
of high viscosity floating oil using rotational force. In the
present embodiment, the blade skimmer 500 may include
a third cover plate 510, a pair of caterpillar conveyors
520, and a plurality of blades 530.
[0084] One side of the third cover plate 510 may be
detachably coupled to the transfer body 701 of the trans-
fer assembly 700. The third cover plate 510 may be
hinge-coupled to the transfer body 701. The third cover
plate 510 may be hinge-coupled to the transfer body 701
and connected to the connection arm 300 at the same
time.
[0085] In the present embodiment, the third cover plate
510 may be provided with the third tag (not shown). The
third tag may be provided at a position corresponding to
the gripper. Information on the blade skimmer 500 is
stored in the third tag. In the present embodiment, the
third tag is RFID, but is not necessarily limited thereto.
[0086] An inlet portion 511 is formed in the third cover
plate 510. The inlet portion 511 is formed to be open
toward the front. The inlet portion 511 communicates with
the transfer space 703 of the transfer assembly 700.
[0087] One side of each of the caterpillar conveyors
520 is located at the inlet portion 511, and an opposite
side of each of the caterpillar conveyors 520 is extendedly
provided in a direction away from each other. That is,
viewed with reference to FIG. 6, the caterpillar conveyors
520 are disposed such that the width therebetween grad-
ually decreases toward the inlet portion 511.

[0088] As shown in FIG. 6, the plurality of blades 530
is provided on an outer surface of the caterpillar conveyor
520. The blades 530 are provided on the outer surface
of the caterpillar conveyor 520 to be spaced apart from
each other at predetermined intervals and serve to collect
foreign substances such as high viscosity oil and marine
waste.
[0089] In the present embodiment, one end of the
blade 530 may be connected to an outer surface of the
caterpillar conveyor 520, and an opposite end of same
may be formed by being bent toward the inlet portion
511. This is to facilitate the movement of oil toward the
inlet portion 511. The blade 530 may be made of poly-
propylene (PP) material that is resistant to corrosion and
deformation. In addition, the blade 530 may be detach-
ably coupled to the caterpillar conveyor 520. This is to
replace only the damaged or destroyed blade 530 when
the blade 530 is damaged or destroyed.
[0090] The blade skimmer 500 may be provided with
a spray nozzle 540. The spray nozzle 540 may be pro-
vided on each of opposite sides in the front of the third
cover plate 510. Each of the spray nozzles 540 serves
to receive water supplied from the recovered oil treatment
assembly 800 and spray the water. In this case, each of
the spray nozzles 540 may guide the oil to move in a
direction to the inlet portion 511. Therefore, the efficiency
of collecting the oil may be further increased.
[0091] Each of the spray nozzles 540 may receive sea-
water from the seawater supply pipe 434 provided in the
blade skimmer 500. In the present embodiment, the sea-
water supply pipe 434 may have one end connected to
each of the spray nozzles 540 and an opposite end con-
nected to an oil-water separator 830 of the recovered oil
treatment assembly 800.
[0092] Meanwhile, as shown in FIG. 7, the oil collection
assembly may be provided with a vacuum suction skim-
mer 600 and a vacuum tank 610. The vacuum suction
skimmer 600 may be more effectively used when recov-
ering the floating oil, oil lumps, oil accumulated on a
beach, and the like on a large scale.
[0093] The vacuum suction skimmer 600 is provided
with a suction body 601. The suction body 601 may be
extendedly formed in order to have a width corresponding
to the width of the amphibious vehicle 11. One side of
the suction body 601 may be detachably coupled to the
transfer assembly. For example, one side, of the suction
body 601, and the transfer assembly may be hinge-cou-
pled by a hinge pin or the like.
[0094] The suction body 601 may be formed with a
suction space (not shown). The suction space may be
formed to have one side being open facing a bottom side
and to be tapered in a direction in which width is gradually
narrowed as approaching an upper part. This is to allow
oil or the like to be easily vacuumed up along an inner
surface of the suction space.
[0095] A strainer 603 may be installed at an inlet of the
suction space. The strainer 603 may be slidingly coupled
to the inlet of the suction space. The strainer 603 is in a
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form of a mesh net and is to prevent foreign substances,
which have a diameter larger than a diameter of a vacuum
suction pipe 607 connecting the outlet of the suction
space and the vacuum tank 610, from passing there-
through.
[0096] In the present embodiment, the outlet of the suc-
tion space and the vacuum tank 610 are connected by
the vacuum suction line 607. That is, the vacuum suction
line 607 has one end connected to the outlet of the suction
space and an opposite end connected to the vacuum
tank 610.
[0097] The vacuum tank 610 may deliver vacuum suc-
tion force to the vacuum suction skimmer 600, thereby
vacuuming up adhesion oil, accumulation oil, high vis-
cosity oil, and the like. At the same time, the vacuum tank
610 may discharge the adhesion oil, low viscosity oil,
high viscosity oil, and the like, which have been vacu-
umed up, to a first oil storage tank 810 or to the outside,
for example, a separate loading vehicle. To this end, the
vacuum tank 610 may be installed with a motor (not
shown), an electric box (not shown), and the like and may
be connected to an external discharge hose H connected
to the outside.
[0098] As shown in FIG. 1, the vacuum tank 260 may
have a portable nozzle 262 connected thereto. A portable
nozzle 612 may be disposed on any one of sides of the
amphibious vehicle 11 according to the convenience of
a user. The portable nozzle 612 is directly gripped and
used by the user and is to vacuum up and remove oil,
which is in a narrow space that the oil collection assembly
does not reach or in a location such as on rocks and the
like that the amphibious vehicle 11 has difficulty moving
on.
[0099] Meanwhile, the transfer assembly 700 is dis-
posed in the front of the amphibious vehicle 11. As shown
in FIGS. 8 and 9, the transfer assembly 700 serves to
transfer the oil collected from the oil collection assembly
to the recovered oil treatment assembly 800.
[0100] As shown in FIG. 8, the exterior and skeleton
of the transfer assembly 700 are formed by the transfer
body 701. The transfer body 701 may be formed in a
substantially cylindrical shape. In the present embodi-
ment, the transfer body 701 is a part connected to the oil
collection assembly. The transfer body 701 may be in-
terlocked together with the oil collection assembly ac-
cording to the up and down movement of the oil collection
assembly.
[0101] A transfer space 703 may be formed inside the
transfer body 701. The transfer space 703 is formed to
have one side open toward the front. The transfer space
703 is a part into which oil and foreign substances re-
ceived from the oil collection assembly are introduced.
[0102] As shown in FIGS. 8 and 9, the transfer space
703 may be provided with a partition plate 705. A guide
screw 710 to be described below is disposed at a position
above the partition plate 705, and a transfer pump as-
sembly 750 is disposed at a position below the partition
plate 705. In the present embodiment, one side, facing

the rotation roller 213, of the partition plate 705 may be
formed in a saw blade shape. This is to scrape and desorb
adhered oil, solid oil, high viscosity oil, and the like, which
are adhered to the brush 215. The adhered oil, solid oil,
high viscosity oil, and the like, which are desorbed from
the partition plate 705, are moved to the skimmer con-
veyor 720 to be described below.
[0103] In the present embodiment, the partition plate
705 may be formed with a plurality of filter holes 707
therethrough. This is to allow water and low viscosity oil
to pass through the filter holes 707 to be discharged to
the bottom portion of the partition plate 705. The partition
plate 705 may be made of a PP material that is resistant
to corrosion and deformation.
[0104] A guide screw 710 may be rotatably installed in
the transfer space 703. The guide screw 710 is installed
in a direction parallel to the rotation roller 213. The guide
screw 224 is substantially a spiral shape and serves to
transfer the solid oil and foreign substances inside the
transfer space 703 from one side to an opposite side
direction. In the present embodiment, the solid oil, marine
waste, other foreign substances, and the like transferred
by the guide screw 710 are delivered to the skimmer con-
veyor 720.
[0105] The guide screw 710 is connected to a drive
shaft of a motor M. Accordingly, since the motor M rotates
by receiving a rotational force, when the rotational speed
of the motor M is varied, the rotational speed of the guide
screw 710 may also be varied. That is, the rotational
speed of the guide screw 710 may be varied according
to the amount of oil to be recovered. The rotational speed
of the motor M is controlled by the controller C, which will
be described below.
[0106] The transfer assembly 700 is provided with a
skimmer conveyor 720. The skimmer conveyor 720
serves to transfer the solid oil, marine waste, other foreign
substances, and the like transferred from the guide screw
710 to the first oil storage tank 810 of the recovered oil
treatment assembly 800 to be described below. As
shown in FIG. 9, the skimmer conveyor 720 may include
a belt part 721 and transfer plates 723.
[0107] The belt part 721 has one side connected to the
transfer body 701 and an opposite side connected to the
recovered oil treatment assembly 800. While circulating
between the transfer body 701 and the recovered oil
treatment assembly 800, the belt part 721 serves to trans-
fer the oil received from the guide screw 710 to the re-
covered oil treatment assembly 800.
[0108] In the present embodiment, the belt part 721 is
configured to rotate together with a front roller (not
shown) and a rear roller (not shown) in a state of sur-
rounding the front roller rotatably positioned in the trans-
fer body 701 and the rear roller positioned in the amphib-
ious vehicle 11. In the present embodiment, the belt part
721 may be made of a fiber of a lipophilic material, that
is, synthetic fiber such as polyester, polypropylene, or
the like or nonwoven fabric having porosity using natural
material such as sawdust, wool, bark, and the like.
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[0109] As shown in FIG. 9, one end of the transfer plate
723 may be hinge-coupled to the belt part 721 and an
opposite end of same may be a free end. Configured as
above, the transfer plate 723 may be rotated to have the
opposite end thereof to be brought to a position adjacent
to the guide screw 710, thereby allowing the solid oil,
marine waste, other foreign substances, and the like to
be easily delivered thereto. Subsequently, the transfer
plate 723 may support the solid oil, marine waste, other
foreign substances, and the like having been delivered
thereto by being rotated with a shape being orthogonal
from the outer surface of the belt part 721.
[0110] In the present embodiment, a lower end of the
skimmer conveyor 720 may be provided to be expanda-
ble and contractible in a telescopic way. Here, the lower
end of the skimmer conveyor 720 may be operated by
being interlocked with the transfer body 701. That is, the
lower end of the skimmer conveyor 720 may expand and
contract according to the up and down movement of the
transfer body 701.
[0111] As shown in FIG. 9, a tray 730 may be installed
at a lower part of the transfer body 701. The tray 730 may
be located below the partition plate 705.
[0112] An accommodation space 731 is formed inside
the tray 730. The accommodation space 731 is a part in
which oil dropped from the bottom portion of the partition
plate 705, that is, the oil, water, and the like that are
dropped passing through the filter holes 707, is accom-
modated.
[0113] In addition, a transfer pump 752 to be described
below is disposed inside the tray 730. Accordingly, the
transfer pump 752 may transfer the oil and water inside
the accommodation space 731 to the recovered oil treat-
ment assembly 800 or to the outside.
[0114] Meanwhile, as shown in FIG. 4, the transfer as-
sembly 700 may be moved in an up and down direction
by a plurality of elevating members 740. Each of the el-
evating member 740 may include an elevating cylinder
741 and an extender 742. Each of the elevating cylinders
741 is installed at a position, a corresponding one of po-
sitions corresponding to opposite ends of the transfer
body 701, in the amphibious vehicle 11. In addition, one
side of each of the extenders 742 is connected to the
corresponding one of the opposite ends of the transfer
body 701, and an opposite side of same is installed so
as to move up and down in the corresponding one of the
elevating cylinders 741. Each of the elevating members
740 is for being moved interlocked with the oil collection
assembly according to the up and down movement of
the oil collection assembly.
[0115] Meanwhile, the transfer pump assembly 750 is
connected to the transfer assembly 700. The transfer
pump assembly 750 serves to deliver the oil to the re-
covered oil treatment assembly 800 or transfer oil to the
outside.
[0116] The transfer pump assembly 750 is provided
with the transfer pump 752. The transfer pump 752 is
located inside the tray 730, as shown in FIGS. 5 and 6

and FIGS. 8 and 9. The transfer pump 752 serves to
transfer oil and water dropped from the bottom portion
of the partition plate 705 to the recovered oil treatment
assembly 800 or to the outside, for example, an external
discharge hose H. At this time, the oil dropped from the
bottom portion of the partition plate 705 is relatively low
viscosity oil, and the water is seawater.
[0117] In the present embodiment, the transfer pump
assembly 750 may include a first transfer line 754 and a
second transfer line 756. This is to allow the oil to be
directly transferred to the outside without passing through
the recovered oil treatment assembly 800 when oil to be
removed and recovered through the transfer pump 752
has a specific property or is a large amount.
[0118] One end of the first transfer line 754 is connect-
ed to the transfer pump 752, and an opposite end of same
is selectively connected to the first oil storage tank 810
to be described below or an external discharge hose H
delivered from the outside. Here, the external discharge
hose H is a hose connected to an oil recovery tank 860
to be described below, but is not necessarily limited there-
to. For example, the external discharge hose may be a
hose connected to a separate loading vehicle.
[0119] To this end, a valve V1 may be provided at the
opposite end of the first transfer line 754. The valve V1
may be selectively connected to the first oil storage tank
810 or the external discharge hose H in a state of being
connected to the first transfer line 754. That is, the oil
passing through the first transfer line 754 may be dis-
charged to the outside or moved to the first oil storage
tank 810 through the external discharge hose H by the
control of the valve V1.
[0120] One end of the second transfer line 756 may be
connected to the transfer pump 752 and an opposite end
of same may be connected to a second oil storage tank
820 to be described below. That is, the second transfer
line 756 serves as a passage for guiding oil, water, and
the like to move to the second oil storage tank 820. In
the present embodiment, a control valve (not shown) may
be connected to one end of the second transfer line 756
so that the second transfer line 756 may even be opened
or closed according to a type of oil to be removed and
recovered, for example, high viscosity oil, low viscosity
oil, or the like.
[0121] On the other hand, the multifunctional system
10 for recovering high viscosity oil flowing onto and ad-
hered to the shore is provided with a recovered oil treat-
ment assembly 800. In the present embodiment, the re-
covered oil treatment assembly 800 serves to selectively
accommodate oil recovered from the oil collection as-
sembly, separate water from the accommodated oil and
stores the separated oil, and supply some of the water
separated from the oil to the scraper skimmer 400 or the
blade skimmer 500.
[0122] Here, the reason why the recovery oil treatment
assembly 800 selectively accommodates the oil recov-
ered from the oil collection assembly is to allow the oil to
be transferred directly, for example, through the external
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discharge hose H, to the outside without being accom-
modated in the recovery oil treatment assembly 800
when the oil recovered by the transfer assembly and the
transfer pump assembly is a large amount.
[0123] In the present embodiment, the recovered oil
treatment assembly 800 may include the first oil storage
tank 810, the second oil storage tank 820, the oil-water
separator 830, an oil recovery line 831, a supply pump
840, and a floating oil transfer line 850.
[0124] The first oil storage tank 810 may accommodate
the oil recovered from the transfer pump 752 and the
skimmer conveyor 720. The first oil storage tank 810 is
a part loaded on the amphibious vehicle 11.
[0125] An upper inlet 812 may be formed at a top of
the first oil storage tank 810. The upper inlet 812 serves
as an entrance through which the oil delivered from the
skimmer conveyor 720 is introduced.
[0126] As shown in FIGS. 5,6, and 9, a mesh screen
box 814 may be detachably provided on an inner upper
side, facing the upper inlet 812, of the first oil storage
tank 810. The mesh screen box 814 is manufactured as
a box in a form of a mesh and serves to primarily filter
out bulky tar lumps, other foreign substances, and the
like among oil delivered from the skimmer conveyor 720.
[0127] In the present embodiment, since the mesh
screen box 814 is detachably provided, when the mesh
screen box 814 is full of tar lumps, other foreign sub-
stances, and the like, by using a crane 900 to be de-
scribed below and the like, the contents may be emptied
by moving the mesh screen box 814 to the outside, and
an empty mesh screen box 814 may be installed on the
inner upper side of the first oil storage tank 810. To this
end, a guide rib (not shown) is protrudingly provided at
an outer lower end of the mesh screen box 814, and a
support rib (not shown) by which the guide rib is caught
and supported may even be formed inside the first oil
storage tank 810.
[0128] An inlet (not shown) may be formed at one side
of the first oil storage tank 810. The inlet serves as an
entrance through which the oil delivered from the vacuum
tank 610 is introduced.
[0129] An outlet 816 may be formed at an opposite
side of the first oil storage tank 810. The oil, foreign sub-
stances, and the like stored inside the first oil storage
tank 810 are discharged to the outside through the outlet
816. The outlet 816 may be selectively connected to an
external discharge pipe P, an external discharge hose
H, or the like of a separate loading vehicle to be described
below.
[0130] The second oil storage tank 820 is a part in
which the oil and water recovered from the second trans-
fer line 756 are accommodated. The second oil storage
tank 820 is a part that accommodates the floating oil in
addition to the seawater vacuumed up together when the
floating oil is vacuumed up and may store the oil having
a viscosity relatively lower than the oil stored in the first
oil storage tank 810.
[0131] As shown in FIGS. 5, 6, and 9, an oil-water sep-

arator 830 is connected to the second oil storage tank
820. The oil-water separator 830 is connected to the sec-
ond oil storage tank 820 and serves to separate water
from the recovered oil. That is, the oil-water separator
830 is a device that collects oil separately by separating
a mixture of the recovered oil and water and mainly sep-
arates oil and water using a gravity method or centrifu-
gation, which uses a difference in density. In the present
embodiment, the oil and water may be separated from
each other by centrifugation.
[0132] The oil-water separator 830 and the lower por-
tion of the first oil storage tank 810 may be connected to
each other by an oil recovery line 831 therebetween. The
oil recovery line 831 serves to transfer the oil separated
from the oil-water separator 830 to the first oil storage
tank 810 therethrough.
[0133] In the present embodiment, the second oil stor-
age tank 820 and the oil-water separator 830 may be
connected to each other by a supply line 841 provided
at the supply pump 840. That is, a mixture of the oil and
water is moved from the second oil storage tank 820 to
the oil-water separator 830 through the supply line 841
by the driving of the supply pump 840.
[0134] The oil-water separator 830 may be connected
to the seawater supply pipe 434. The water separated
from the oil-water separator 830 is moved to the seawater
supply pipe 434. Therefore, even without mounting a sep-
arate water tank to supply water to the spray nozzle 440
of the scraper skimmer 400, water may be supplied from
the oil-water separator 830, whereby not only the number
of parts may be reduced but also cost and time may be
reduced.
[0135] Meanwhile, although not shown, a sensing unit
may be provided on an upper inner wall of each of the
first oil storage tank 810 and the second oil storage tank
820. Each of the sensing units is intended to detect a
level of the oil and a level of the water accommodated
together with the oil, in a corresponding one of the first
oil storage tank 810 and the second oil storage tank 820.
[0136] A level value detected by the sensing unit may
be transmitted to the controller C. In this case, the con-
troller C compares a preset value with the level value
transmitted from the sensing unit and may stop the op-
eration of the oil collection assembly when the level value
is no less than the preset value.
[0137] As shown in FIGS. 5 to 8, the floating oil transfer
line 850 is provided between upper portions of both the
first oil storage tank 410 and the second oil storage tank
430. The floating oil transfer line 850 connects between
the upper portions of both the first oil storage tank 810
and the second oil storage tank 820, thereby serving as
a passage to guide the oil floating on the upper portion
of the second oil storage tank 820 to move to the first oil
storage tank 810.
[0138] Meanwhile, as shown in FIG. 10, the multifunc-
tional system 10 for recovering high viscosity oil flowing
onto and adhered to the shore may be provided with the
oil recovery tank 860. In the present embodiment, the oil
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recovery tank 860 is provided on a top portion of a trailer
870 that is moved by the traction of the amphibious ve-
hicle 11, but is not necessarily limited thereto. For exam-
ple, the oil recovery tank 860 may be mounted even on
the amphibious vehicle 11. The oil recovery tank 860 may
store the oil and the like transferred from the first oil stor-
age tank 810, the second oil storage tank 820, and the
vacuum tank 610 by being connected to the external dis-
charge hose H or the like. When the oil recovery tank
860 is full of the oil and the like, the oil recovery tank 860
only may be quickly replaced by separating the trailer
870 only, whereby a large amount of oil may be proc-
essed in a short period of time.
[0139] Meanwhile, as shown in FIGS. 5 to 8 and FIG.
11, the crane 900 may be provided on the multifunctional
system 10 for recovering high viscosity oil flowing onto
and adhered to the shore. The crane 900 is installed on
one side of a top portion of the amphibious vehicle 11.
The crane 900 may be located variably according to the
arrangement of the recovered oil treatment assembly
800. The crane 900 may be installed at a location that is
variable according to the location of the loads to be in-
stalled such as the first oil storage tank 810, the second
oil storage tank 820, and the like. The crane 900 may be
operated by receiving power from a power transmission
unit 930 to be described below.
[0140] As shown in FIG. 11, the crane 900 may be
provided with a hook member 910 at one end thereof.
Various work tools and equipment, for example, an oil
skimmer 920A for vacuuming up and recovering oil
spilled on the sea; a separate vacuum suction member
920B; a bucket 920C capable of holding a lump of spilled
oil, a lump of solidified oil, and the like in addition to the
portable nozzle 262; or the like may be selectively cou-
pled to the hook member 910 by being hooked as nec-
essary. In the present embodiment, the mesh screen box
814 may be moved to the outside with one side thereof
being hooked on the hook member 910. In this way, while
supporting working so as to be suitable to a field situation,
working may be done by replacing work tools and equip-
ment for recovering various types of oil to the hook mem-
ber 910 of the crane 900, thereby improving workability.
[0141] Meanwhile, the multifunctional system 10 for re-
covering high viscosity oil flowing onto and adhered to
the shore may be provided with the power transmission
unit 930. The power transmission unit 930 is installed on
the amphibious vehicle 11. The power transmission unit
930 serves to supply power to the oil collection assembly,
the transfer assembly 700, the transfer pump assembly
750, and the recovered oil treatment assembly 800.
[0142] In the present embodiment, the power trans-
mission unit 930 may be connected to the controller C.
The controller C serves to control the operation of the oil
collection assembly, the transfer assembly 700, the
transfer pump assembly 750, and the recovered oil treat-
ment assembly 800. In addition, the controller C also
serves to control the operation of the connection arm 300
and the gripper. In the present embodiment, the controller

C may be provided in the driver’s seat of the amphibious
vehicle 11.
[0143] In the present embodiment, the controller C re-
ceives a value from the detection sensor S having de-
tected the value and operates the corresponding skim-
mer with the corresponding value. For example, when
the detected value sensed by the detection sensor S is
about the first tag of the rotation skimmer 200, the infor-
mation of the rotation skimmer 200 is transmitted to the
controller C, and the controller C receives the information
and operates the rotating skimmer 200. In this case, there
is an advantage of being able to conveniently work with-
out a separate work setting.
[0144] On the other hand, as shown in FIG. 12, collec-
tion equipment 940 for waste flowing onto the shore may
be detachably coupled to the rear of the amphibious ve-
hicle 11. The collection equipment 940 for waste flowing
onto the shore may be used along with other equipment
to remove and collect the waste that flows from the sea
onto the shore, and may also be used alone to maintain
and clean the sandy beach of a bathing beach.
[0145] On the sandy beach of the bathing beach, large
and small waste is generated by large-scale visitors dur-
ing the summer vacation period. In addition, household
waste that is pushed to the sea during natural disasters
such as floods and typhoons is often pushed back to the
beach and buried in the sandy beach. In this case, it may
even easily clean the sandy beach of the bathing beach
using only the collection equipment 940 for waste flowing
onto the shore.
[0146] In the present embodiment, the collection
equipment 940 for waste flowing onto the shore may col-
lect the waste on the shore and the beach while the trans-
fer conveyor 950 to which a plurality of rakes 952 are
attached rotates.
[0147] The exterior and skeleton of the collection
equipment 940 for waste flowing onto the shore may be
formed by an equipment body 941. Front and upper por-
tions of the equipment body 941 may be formed to be
open.
[0148] The equipment body 941 may be selectively
connected to the amphibious vehicle 11 by a traction unit
(not shown). The traction unit may include a connection
rod and a connection ring into which the connection rod
is inserted, but is not limited thereto.
[0149] A plurality of wheels 942 is rotatably installed
at the equipment body 941. The wheels 942 may be
formed in a shape of a tractor wheel or a caterpillar track
so as not to sink to the sandy beach.
[0150] A transfer conveyor 950 may be installed in the
front of the equipment body 941. The transfer conveyor
950 may be rotatably installed in the same direction as
the driving direction of the amphibious vehicle 11. Here,
the transfer conveyor 950 may be configured to contin-
uously move inclinedly downward forward and then up-
ward rearward at the front of the equipment body 941.
This is to transfer the waste to a collection unit 954 located
at the rear of the equipment body 941. That is, the waste
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transferred from the transfer conveyor 950 may fall into
and be collected in the collection unit 954.
[0151] A plurality of through holes (not shown) may be
formed in the transfer conveyor 950. The through hole is
a hole for sand to escape therethrough.
[0152] The transfer conveyor 950 may receive power
by a separate power member (battery, motor, and the
like) mounted on the equipment body 941, but is not lim-
ited thereto. For example, the transfer conveyor 950 may
receive power from the power transmission unit 930.
[0153] A plurality of rakes 952 may be provided on an
outer surface of the transfer conveyor 950. The rake 952
may be provided to extend to a predetermined length in
a vertical direction from the outer surface of the transfer
conveyor 950. The rakes 952 may be arranged in a zig-
zag pattern. This is to more easily recover various waste
such as cigarette butts, waste fishing gear, waste nets,
tree branches, and the like. Intervals between the rakes
952 may be adjusted. The rake 952 serves to collect
waste buried or placed on the sandy beach by scraping
off the sandy beach of the shore and the beach.
[0154] In the present embodiment, the rake 952 is sub-
stantially a rod shape, but is not necessarily limited there-
to. The rake 952 may be formed in a screw shape, and
may be used along with a rod shape at the same time.
[0155] The collection unit 954 is provided at the rear
of the equipment body 941. The collection unit 954 is a
portion in which the waste received from the transfer con-
veyor 950 is fallen and collected. In the present embod-
iment, the collection unit 954 is provided integrally with
the equipment body 941, but is not necessarily limited
thereto. For example, the collection unit 954 may be de-
tachably installed on the equipment body 941. This is to
allow the collection unit 954 to be replaced with another
collection unit 954 when the collection unit 954 is full of
the collected waste.
[0156] A scratcher (not shown) may be provided at the
entrance of the collection unit 954 facing the transfer con-
veyor 950. The scratcher is for separating the waste and
the like caught in the rake 952. The scratcher may be
formed in an approximately serrated shape.
[0157] A flat plate 970 may be provided at the rear low-
er end of the equipment body 941. The flat plate 970 has
an approximately rectangular flat plate shape and serves
to rearrange the sandy beach to be flat after the collection
equipment 940 for waste flowing onto the shore passes.
[0158] According to the present embodiment config-
ured as above, being mounted on the amphibious vehicle
11 capable of moving on the neritic zone and land, the
system of the present disclosure may remove and recov-
er the high or low viscosity oil flowing onto, or the high
viscosity oil adhered to, the shore or the neritic zone and
land while moving freely around the shoreline or the ner-
itic zone and land. Therefore, it is possible to remove a
large amount of oil within a short period of time, reduce
the time and cost required for an oil pollution control work,
and work safely.
[0159] In addition, according to characteristics of the

oil flowing onto and adhered to the shore, the working
environment, and the like, the oil may be removed and
recovered by replacing and using the rotation skimmer
200, the scraper skimmer 400, the blade skimmer 500,
the vacuum suction skimmer 600, or the like. Therefore,
it is possible to efficiently perform the oil pollution control
work.
[0160] In addition, the recovered oil treatment assem-
bly 800, in which the oil recovered from the oil collection
assembly is accommodated and which is capable of stor-
ing the separated oil by separating water from the ac-
commodated oil, may be mounted on the amphibious
vehicle 11, thereby allowing the recovered oil to be stored
therein in an urgent situation so that an emergency re-
sponse may even be made. In addition, since a large
amount of oil recovered and removed with the oil collec-
tion assembly may be stored directly in a separate load-
ing vehicle, for example, an oil recovery tank 860, without
passing through an oil storage tank in the vehicle, a large
amount of oil may be processed in a short period of time.
[0161] In addition, the water separated from oil through
the oil-water separator 830 may be supplied to the spray
nozzles 440 of the scraper skimmer 400 or the spray
nozzles 540 of the blade skimmer 500. Therefore, the
system does not require installation of a pump and the
like to supply seawater and the like to the scraper skim-
mer 400 or the blade skimmer 500, so the number of
parts may be reduced, and cost and time may be re-
duced.
[0162] Meanwhile, the present specification and draw-
ings disclose exemplary embodiments of the present dis-
closure. Although specific terms are used, these are
merely used in a general meaning to easily explain the
technical content of the present disclosure and to aid
understanding of the present disclosure but are not in-
tended to limit the scope of the present disclosure. Be-
sides the embodiments disclosed herein, it is apparent
to those of ordinary skill in the art that other modifications
based on the technical idea of the present disclosure may
be implemented.

Claims

1. A multifunctional system for recovering high viscos-
ity oil flowing onto and adhered to a shore, which
removes and recovers oil flowing onto a shore from
the sea or oil adhered to the shore by being mounted
on an amphibious vehicle that is capable of moving
on a neritic zone and land, the system comprising:

an oil collection assembly detachably coupled
to the front of the amphibious vehicle and con-
figured to collect oil;
a recovered oil treatment assembly mounted on
a top portion of the amphibious vehicle and con-
figured to selectively receive the oil collected
from the oil collection assembly and separate
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water from the received oil;
a transfer assembly connected to the oil collec-
tion assembly and configured to transfer the oil
collected from the oil collection assembly to the
recovered oil treatment assembly; and
a transfer pump assembly connected to the
transfer assembly and configured to transfer the
oil to the recovered oil treatment assembly or to
the outside.

2. The system of claim 1, further comprising:

a pair of connection arms provided in directions
parallel to each other in the front of the amphib-
ious vehicle, each of the arms having one side
hinge-coupled to the front side of the amphibious
vehicle and an opposite side connected to the
oil collection assembly,
wherein the opposite side of each of the arms
is selectively coupled to the oil collection assem-
bly.

3. The system of claim 1, wherein the oil collection as-
sembly comprises:

a desorbing member rotatably provided in a hor-
izontal direction with the ground, configured to
desorb oil adhered on the surface of sand or
gravel on the shore, and protrudingly provided
with coupling protrusions at opposite ends
thereof; and
a rotation skimmer comprising a first cover plate
rotatably connected to each of the coupling pro-
trusions on opposite sides of the desorbing
member, and configured to shield a portion
above the desorbing member.

4. The system of claim 3, wherein the desorbing mem-
ber comprises:

a rotation roller rotatably provided in a horizontal
direction with the ground; and
a brush provided in a spiral shape along a lon-
gitudinal direction on an outer surface of the ro-
tation roller.

5. The system of claim 3, wherein the desorbing mem-
ber comprises a rotation drum rotatably provided in
a horizontal direction with the ground,
wherein the rotation drum has a lipophilic surface.

6. The system of claim 1, wherein the oil collection as-
sembly further comprises a scraper skimmer config-
ured to collect the oil in a direction to the transfer
assembly by being movably provided in a direction
in which an opposite end of one side thereof is moved
away from or closer to an opposite end of an opposite
side thereof with the one end of the one side thereof

and the one end of the opposite side thereof as ref-
erences, respectively.

7. The system of claim 6, wherein the scraper skimmer
comprises:

a second cover plate having one side coupled
to the transfer assembly and formed with an
opening open toward a front;
a pair of supports each having one end connect-
ed to a corresponding one of opposite sides of
the opening;
sweeping arms each having one end hinge-cou-
pled to an opposite end of the corresponding
support, and an opposite end being stretchably
formed toward a front of the amphibious vehicle,
thereby collecting the oil;
a seawater supply pipe installed inside each of
the sweeping arms along a longitudinal direction
of same and configured to receive water sup-
plied from the recovered oil treatment assembly
and transfer the received water to each of the
sweeping arms; and
a plurality of spray nozzles installed at regular
intervals on one surface of each of the sweeping
arms facing each other, connected to the sea-
water supply pipe, and configured to spray the
water received from the seawater supply pipe
to the outside, thereby inducing the oil.

8. The system of claim 1, wherein the oil collection as-
sembly further comprises:

a third cover plate having one side coupled to
the transfer assembly and having an inlet portion
formed to open toward the front;
a pair of caterpillar conveyors each having one
side positioned on a corresponding one of op-
posite sides of the inlet portion and an opposite
side being extended in a direction away from
one another, thereby rotating in a direction to
the inlet portion; and
a blade skimmer comprising a plurality of blades
configured to collect the oil and foreign sub-
stances by being provided to be spaced apart
from each other at predetermined intervals on
an outer surface of the caterpillar conveyor.

9. The system of claim 1, wherein the oil collection as-
sembly further comprises:

a vacuum suction skimmer provided with a suc-
tion unit configured to vacuum up the oil floating
on a water surface; and
a vacuum tank configured to transmit vacuum
suction force to the vacuum suction skimmer by
being connected to the vacuum suction skim-
mer.
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10. The system of claim 1, wherein the transfer assembly
comprises:

a transfer body formed with a transfer space,
having one side open toward a front and being
introduced with the oil and foreign substances
transferred from the oil collection assembly in-
troduced therein;
a guide screw configured to transfer the oil and
the foreign substances inside the transfer space
from one side to an opposite side by being ro-
tatably installed in the transfer space;
a skimmer conveyor configured to transfer the
oil and the foreign substances received from the
guide screw to the recovered oil treatment as-
sembly; and
a tray located at a lower part of the transfer body
and formed with an accommodation space be-
ing accommodated with the oil and water
dropped from a bottom of a partition plate.

11. The system of claim 10, wherein the recovered oil
treatment assembly comprises:

a first oil storage tank configured to accommo-
date the oil transferred from the transfer assem-
bly or the transfer pump assembly;
a second oil storage tank configured to accom-
modate the oil and water recovered from the
transfer assembly;
an oil-water separator configured to separate
water from the recovered oil by being connected
to the second oil storage tank, discharge the
separated water to the outside, and supply the
separated oil to the first oil storage tank; and
an oil recovery line configured to transfer the oil
separated from the oil-water separator to the
second oil storage tank by connecting the oil-
water separator and the lower portion of the sec-
ond oil storage tank.

12. The system of claim 11, wherein the transfer pump
assembly comprises:

a transfer pump located inside the tray, thereby
being configured to pump oil and water accom-
modated in the accommodation space and to
transfer the oil and water to the recovered oil
treatment assembly or to the outside;
a first transfer line having one end connected to
the transfer pump and an opposite end selec-
tively connected to either one of the first oil stor-
age tank and an external discharge hose trans-
ferred from the outside; and
a second transfer line having one end connected
to the transfer pump and an opposite end con-
nected to the second oil storage tank.

13. The system of claim 12, wherein the transfer pump
assembly further comprises a floating oil transfer line
configured to transfer the oil floating on an upper
portion of the second oil storage tank to the first oil
storage tank by connecting upper portions of the first
oil storage tank and the second oil storage tank.

14. The system of claim 1, further comprising:
equipment for collecting waste flowing onto the shore
configured to collect waste on the shore and the
beach while rotating a transfer conveyor having a
plurality of rakes by being detachably coupled to the
rear of the amphibious vehicle.
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